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织生长因子（connective tissue growth factor,CTGF）是肝纤维化发生的“开
关”，转化生长因子-β1（transforming growth factor-β1,TGF-β1）是重要
的促肝纤维化因子。 
多发性内分泌肿瘤 1型（Multiple Endocrine Neoplasia Type1，MEN1）是
一种家族遗传性的肿瘤综合征，能够在多种内分泌器官中发生肿瘤。MEN1 基因
编码蛋白 menin，在胚胎发育及成年组织中普遍表达。有研究发现，将小鼠体内




本研究发现，使用生长因子 TGF-β1 对大鼠来源的肝星状细胞系 HSC-T6 进
行细胞外刺激，menin 表达上调，提示 menin 可能参与 TGF-β1 介导的肝纤维化
发生。在动物水平，本研究用化学药物硫代乙酰胺（thioacetamide,TAA）和四
氯化碳（carbon tetra－chloride,CCl4）诱导建立雄性 C57BL/6 小鼠肝纤维化
模型，发现小鼠肝纤维化发生进程中肝组织 menin 表达显著上调，显示出一定的
正相关性，提示 menin 调控网络可能与肝纤维化发生有关。利用 TAA 诱导雄性
C57BL/6 野生型和 Men1 基因杂合缺失型小鼠建立肝纤维化模型，发现野生型小
鼠与 Men1 基因杂合缺失型小鼠的肝纤维化发生程度没有显著性差异；然而，与
















蛋白酶（matrix metalloproteinases,MMPs）成员 MMP2 和 MMP9，基质金属蛋白
酶组织抑制剂（tissue inhibitors of metalloproteinases,TIMPs）成员 TIMP1
和 TIMP2 以及部分 collagens 基因表达降低，提示 menin 可能与肝纤维化发生进
程中肝星状细胞的活化相关。 
本研究初步探讨了肝纤维化发病进程中 menin 表达量变化规律，阐明了
menin 表达异常与肝纤维化之间的相关性，研究发现为深入探讨 menin 在肝纤维
化发生中的生物学意义及分子调控网络提供了参考和指导。 









































Liver fibrosis, as common pathological changes, can be seen among variety of 
liver diseases, including hepatitis caused by different factors, fatty liver,  
cirrhosis of the liver and hepatocellular carcinoma. It has characteristics of 
periodic and repeatability; the slight liver fibrosis can be considered as liver 
inflammations, and severe liver fibrosis will worsen into cirrhosis and primary 
liver cancer, disturbing the metabolisms and even threatening lives.  
In the occur of liver fibrosis: multiple types of collagens (Col) give priority to 
extracellular matrix(ECM), whose accumulation is the essential characteristics of 
liver fibrosis; the activation of hepatic stellate cells (HSCs) is the key to liver 
fibrosis; connective tissue growth factor (CTGF) is the switch to liver fibrosis; ）
transforming growth factor-β1 (TGF-β1) is the most important factors which 
promote liver fibrosis.  
Multiple endocrine neoplasia type1(MEN1) is an inherited tumor syndrome 
characterized by development of tumors multiple endocrine organs including the 
parathyroid glands, pancreatic islets. The MEN1 gene product, menin, is 
expressed in embryonic, as well as adult tissues. Disruption of the Men1 gene in 
mice causes embryonic leheality at E11.5-E13.5, and livers generally displays an 
altered organization of the epithelial and hematopoietic compartments associated 
with enhanced apoptosis. Our laboratory recent results demonstrated that menin 
involved in non small cell lung cancer, and menin played a key biological 
function of promoting in primary liver cancer. HSCs-T6 on rat sources are 
stimulated extracellularly by TGF-β1, and menin increased. This suggests that 
menin may be involved in the progression of liver fibrosis mediated by TGF-β1. 
The study uses models of liver fibrosis by chemical drugs TAA and CCl4 
induced male C57BL/6 mice, menin expression in liver tissue was significantly 
increased, proving the relationship between menin and liver fibrosis in mice.The 
















results show that, compared with wild-type mice, there are no significant 
differences in the degree of liver fibrosis in mice with Men1 heterozygous 
deletion; compared with wild-type mice, activation of hepatic stellate cells from 
mice with Men1 heterozygous deletion is weaken, and expressions of CTGF, 
TIMP1, TIMP2, MMP2, MMP9 and some collagens are reduced. 
The study investigates the changing rules of expression of menin in 
progression of liver fibrosis, proving relationship between menin and liver 
fibrosis, and the discoveries will provide some reference and guidance for the 
following studies on deeply exploring biological significances of menin in liver 
fibrosis and its regulatory network  
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图 1.1 肝纤维化和慢性肝炎与肝细胞肝癌的紧密联系 

































硫酸角质素等 6 种。在肝纤维化发生发展时，血清中含量最多的是 HA，有报道
称，HA 能加速成纤维母细胞的增殖，进而促使其合成胶原蛋白[5]。 





中的枯否细胞（kuffer cell，KC）、肝星状细胞、窦内皮细胞（sinusoidal endothelial 

















图 1.2 肝纤维化发生的细胞学机制 

























HSC 是肝纤维化发生进程中 ECM 的最主要来源细胞。肝纤维化进程中主要
发生 HSC 的增殖、活化以及形态和功能的改变。其中 HSC 的活化是肝纤维化发
生的关键。影响 HSC 活化和形态功能的细胞和细胞因子种类有许多（图 1.3）[9]。




图 1.3 HSC 的活化受到许多细胞因子的调节 









显少于 HSC。HC 的主要作用是启动 HSC 的激活[9]。激活机制有：（1）正常肝细
胞胞膜对 HSC 的增殖具有接触性抑制作用，肝细胞受损时其胞膜的破坏导致其

















性醛等可激活 HSC。  
1.2.4 窦内皮细胞和陷窝细胞 
窦内皮细胞（SEC）是肝窦壁的主要细胞，细胞扁平或细长，胞核呈月牙形。
SEC 在肝纤维化中的作用有以下几个方面：SEC 活化后分泌 PDGF，FGF-2，IL1，
IL6 以及活性氧中间产物，促进 HSC 的增殖；产生纤溶酶原激活物抑制因子


















的 ECM 的过量沉积[16]。 
1.3.1.1 TGF-β1 与 HSC  
肝纤维化的发生发展进程中，正常静息状态下的 HSC 活化并分化为肌成纤
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